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SUMMARY 
The Andigama soil series, which is widespread 
in the Coconut Triangle, is known to be of poor 
physical characters restricting the growth and yield 
of coconut in the Intermediate zone of Sri Lanka. In 
this study, effects of Gliricidia sepium, seedlings 
and cuttings were compared with respect to their 
contribution on the improvement of soil physical 
properties of Andigama series. 
G. sepium seedlings and cuttings were 
established in a 45 years old coconut plantation in 
double rows of 2 m x 1 m and arranged in a 
randomized block design with four replicates. 
Distribution and interaction of roots of Coconut and 
G. sepium and their effect on soil physical 
properties such as gravel distribution. texture 
profile, bulk density, aeration capacity, total 
available water and readily available water fraction 
were measured four years after establishment of the 
trial. 
The results showed that the root growth of 
coconut and G. sepium seedlings and cuttings in 
Andigama series was limited upto 125 cm depth by the 
adverse soil physical properties of AB and B 
horizons. Further, roots of Gliricidia seedlings and 
cuttings tolerated adverse soil conditions and 
proliferated throughout the soil profile, resulting 
enhanced coconut root growth. Moreover, Gliricidia 
seedlings were more effective than cuttings in 
improving soil physical conditions. However, 
Gliricidia cuttings improved the moisture status of 
Andigama series better than seedlings. Due to the 
physical and moisture improvement, coconut root 
growth in AB horizon was significantly (P<0.0001) 
increased by Gliricidia seedlings compared to 
cuttings and control. The highest coconut root 
growth was observed in AB horizon of Gliricidia 
seedlings grown plots. Overall results showed that 
improved soil physical conditions of plots where G. 
sepium seedlings were grown induced coconut roots 
proliferation more effectively than G. sepium 
cuttings. 
INTRODUCTION 
Due t o t h e low income l e v e l from c o c o n u t 
m o n o c u l t u r e and f l u c t u a t i n g p r i c e s , h i g h p r i o r i t y i s 
b e i n g g i v e n t o o p t i m i z e l a n d and o t h e r r e s o u r c e s f o r 
i n c r e a s i n g p r o d u c t i v i t y of c o c o n u t . Numerous s t u d i e s 
h a v e b e e n u n d e r t a k e n t o a c h i e v e t h i s t a s k by 
a d o p t i n g s e v e r a l a g r o n o m i c p r a c t i c e s , e s p e c i a l l y , by 
i m p r o v i n g f e r t i l i t y s t a t u s of s o i l (L iyanage and 
J a y a s u n d a r a , 1 9 9 1 ; L i y a n a g e e t . a l . , 1 9 9 3 ) . However , 
v e r y l i t t l e a t t e n t i o n h a s b e e n g i v e n t o t h e 
p o s s i b i l i t y of i m p r o v i n g c o c o n u t p r o d u c t i o n i n 
m a r g i n a l l a n d s by i n t r o d u c i n g m u l t i p u r p o s e t r e e 
s p e c i e s . 
G. s e p i u m h a s a g r e a t p o t e n t i a l a s a 
m u l t i p u r p o s e t r e e i n a g r o f o r e s t r y s y s t e m s ( L i y a n a g e 
and J a y a s u n d a r a , 1991) and may be u s e f u l i n 
i m p r o v i n g g r a v e l l y s o i l s u c h a s Andigama s e r i e s , 
w h i c h o c c u r i n l a r g e e x t e n t s i n t h e Low C o u n t r y 
I n t e r m e d i a t e Zone of S r i L a n k a . F u r t h e r m o r e , 
c o m p a r a t i v e s t u d i e s of Gliricidia s e e d l i n g s w i t h 
c u t t i n g s on i m p r o v i n g g r a v e l l y s o i l s u c h a s Andigama 
s e r i e s (Red Ye l low P o d z o l i c ) h a v e n o t been 
u n d e r t a k e n . H e n c e , c l e a r d i f f e r e n t i a t i o n and 
i d e n t i f i c a t i o n of t h e e f f e c t of Gliricidia s e e d l i n g s 
a n d . c u t t i n g s on t h e improvemen t s of a d v e r s e s o i l 
p h y s i c a l c o n d i t i o n s s u c h a s p o o r a e r a t i o n c a p a c i t y 
and low a v a i l a b i l i t y of w a t e r i n m a r g i n a l s o i l s s u c h 
a s Andigama s e r i e s i s i m p o r t a n t t o improve c o c o n u t 
p r o d u c t i o n . The o b j e c t i v e of t h i s s t u d y was t o 
compare t h e e f f e c t of Gliricidia s e e d l i n g s and 
c u t t i n g s on t h e improvement of s o i l p h y s i c a l 
p r o p e r t i e s of Andigama s e r i e s . 
MATERIALS AND METHODS 
The e x p e r i m e n t was e s t a b l i s h e d d u r i n g December 
1990 a t R a t h m a l a g a r a E s t a t e , Madampe i n t h e Low 
C o u n t r y I n t e r m e d i a t e Zone (08° 02 N. 7 ^ 50 E 35 m 
a l t i t u d e ) of S r i Lanka i n t h e Andigama s o i l s e r i e s . 
The mean a n n u a l r a i n f a l l and a m b i e n t t e m p e r a t u r e 
were 1660 mm and 2 3 . 8 - 3 0 . 4 C ° , r e s p e c t i v e l y . 
Gliricidia c u t t i n g s and s e e d l i n g s were 
e s t a b l i s h e d 2 . 0 x 1.0 m a p a r t i n d o u b l e rows i n a 45 
y e a r s o l d c o c o n u t p l a n t a t i o n . The were a r r a n g e d i n 
r a n d o m i z e d c o m p l e t e b l o c k d e s i g n e d w i t h f o u r 
r e p l i c a t e s . Two p i t s ( 1 . 5 m x 2 m x 2 m ) were opened 
b e t w e e n rows of Gliricidia and c o c o n u t pa lm t o s t u d y 
r o o t d i s t r i b u t i o n p a t t e r n and s o i l p h y s i c a l 
p r o p e r t i e s t h r e e d i s t i n c t s o i l h o r i z o n s namely A, 
AB, and B c o r r e s p o n d i n g t o 0 - 1 5 , 1 5 - 5 0 . 50 -100 cm 
d e p t h s , r e s p e c t i v e l y . 
S o i l c o r e s a m p l e s (25 cm3 ) were t a k e n w i t h i n 
t h e d i s t a n c e of 1.5 m from t h e b a s e of Gliricidia 
t o w a r d s t h e manure c i r c l e of c o c o n u t pa lm, and u p t o 
1 .5 m d e p t h t o r e p r e s e n t A, AB and B h o r i z o n s of 
Andigama S e r i e s . L i v e r o o t s of G l i r i c i d i a a n d 
c o c o n u t r o o t s i n e a c h c o r e s ample were s e p a r a t e d and 
t h e i r w e i g h t s t a k e n a f t e r d r y i n g a t 105* C f o r 24 h r s 
i n t h e oven and t o t a l r o o t mass of c o c o n u t , 
Gliricidia s e e d l i n g s and c u t t i n g s and c a l c u l a t e d f o r 
e a c h h o r i z o n . Root s y s t e m of Gliricidia s e e d l i n g s 
and c u t t i n g s was e x p o s e d by u s i n g a power s p r a y e r 
(Ar imi t su -CS-26KB) t o s t u d y r o o t d i s t r i b u t i o n 
p a t t e r n of b o t h c r o p s i n t h e s o i l p r o f i l e . 
Hundred c e n t i m e t r e d i a m e t e r c i r c l e a r o u n d 
Gliricidia s e e d l i n g s and c u t t i n g s was s e l e c t e d f o r 
t h e a n a l y s i s of s o i l p h y s i c a l p r o p e r t i e s . 
Samples w e r e t a k e n from e a c h h o r i z o n u p t o 1 . 3 m 
d e p t h f o r t h e a n a l y s i s o f t e x t u r e and p e r c e n t a g e s of 
g r a v e l s i z e c l a s s e s . U n d i s t u r b e d s o i l s a m p l e s w e r e 
t a k e n f o r b u l k d e n s i t y and w a t e r h o l d i n g c a p a c i t y 
(WHO d e t e r m i n a t i o n . 
S i e v e s of d i f f e r e n t mesh s i z e s ( 1 2 , 5 , 3 and 2 
mm) w e r e u s e d t o d e t e r m i n e t h e p e r c e n t a g e of g r a v e l 
s i z e s . U n d i s t u r b e d s o i l c o r e s a m p l e s were t a k e n 
u s i n g s t e e l c o r e s a m p l e r s which a r e 7 . 5 cm i n 
d i a m e t e r and 5 cm i n h e i g h t f o r b u l k d e n s i t y and 4 . 5 
cm i n d i a m e t e r and 3 . 5 cm i n h e i g h t f o r WHC 
d e t e r m i n a t i o n . S o i l s i n c o r e s a m p l e r f o r WHC 
d e t e r m i n a t i o n were t r a n s f e r r e d t o aluminum r i n g s 
( 4 . 5 x 3 cm) f o r w a t e r r e l a t i o n m e a s u r e m e n t s . 
T h e s e s a m p l e s w e r e t h e n s a t u r a t e d and w a t e r 
r e t e n t i o n m e a s u r e m e n t s were t a k e n u s i n g s t a n d a r d 
p r e s s u r e p l a t e a p p a r a t u s f o r d i f f e r e n t s u c t i o n 
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i n t e r v a l s r a n g i n g from 1 kPa t o 1500 k P a . The 
g r a v i m e t r i c w a t e r c o n t e n t a t e a c h s u c t i o n l e v e l was 
e s t i m a t e d and c o n v e r t e d t o t h e v o l u m e t r i c w a t e r 
c o n t e n t u s i n g t h e c o r r e s p o n d i n g b u l k d e n s i t i e s . The 
mean v a l u e s of v o l u m e t r i c w a t e r c o n t e n t be tween 10 
kPa an 100 kPa s u c t i o n was u s e d t o c a l c u l a t e t h e 
p e r c e n t a g e of r e a d i l y a v a i l a b l e w a t e r f r a c t i o n of 
a l l t h r e e s o i l h o r i z o n s of Andigama s e r i e s . M o i s t u r e 
d e p l e t i o n p a t t e r n was a l s o d e t e r m i n e d a s a 
p e r c e n t a g e of a v a i l a b l e w a t e r u n d e r d i f f e r e n t 
s u c t i o n i n c r e m e n t s . 
Hydrome te r method was u s e d f o r t e x t u r e 
a n a l y s i s . T o t a l p o r o s i t y was o b t a i n e d u s i n g b u l k 
d e n s i t y and p a r t i c l e d e n s i t y v a l u e s . P a r t i c l e 
d e n s i t y was assumed ad 2 . 6 5 g/cm . T o t a l p o r o s i t y 
was u s e d a s t h e v o l u m e t r i c w a t e r c o n t e n t a t 
s a t u r a t i o n c o r r e s p o n d i n g t o z e r o s u c t i o n l e v e l . 
P o r e s i n w h i c h no w a t e r h e l d a t 10 kPa ( D i a m e t e r 
0 . 0 3 mm) w e r e e s t i m a t e d a s mac ro p o r e s and r e s t a s 
m i c r o p o r e s . 
RESULTS 
Root d i s t r i b u t i o n of c o c o n u t and Gliricidia sepium 
Mean t o t a l v a l u e s of r o o t mass of c o c o n u t 
w i t h i n t h e d i s t a n c e b e t w e e n Gliricidia s e e d l i n g s and 
c u t t i n g s a n d manure c i r c l e of t h e pa lm i n e a c h 
h o r i z o n of Andigama s e r i e s a r e shown i n T a b l e 1 . 
Table 1. Dis t r ibu t ion of coconut roo t s in G l i r i c i d i a and 
control p l o t s 
A AB B 
< —g/n? -—> 
Coconut only (Control) 12765 10150 5605 
G. sepium seedl ings 13439 19355 6766 
C u t t i n g s 11876 12634 7378 
CV * 1 2 . 2 8 1 0 . 5 1 1 2 . 3 5 
LSD 3115 2949 1625 
S i g n i f i c a n c e NS *** NS 
R e s u l t s showed t h a t c o c o n u t r o o t p r o l i f e r a t i o n 
d e c r e a s e d w i t h i n c r e a s i n g d e p t h of s o i l p r o f i l e . The 
r o o t g r o w t h of c o c o n u t i n t h e c o n t r o l was 
s i g n i f i c a n t l y h i g h e r ( P < 0 . 0 0 0 1 ) i n t h e A h o r i z o n 
compared t o AB and B h o r i z o n s . R e s u l t s a l s o showed 
t h a t t h e l a t e r a l r o o t g r o w t h of c o c o n u t was h i g h e r 
t h a n t h e v e r t i c a l g r o w t h wh ich was c o n f i n e d up t o 
125 cm d e p t h . 
Mean t o t a l v a l u e s of r o o t mass of Gliricidia 
s e e d l i n g s and c u t t i n g s i n d i f f e r e n t h o r i z o n s of 
Andigama s e r i e s t o w a r d s manure c i r c l e of c o c o n u t 
pa lm a r e shown i n F i g . l a , l b and 2 . Root g r o w t h of 
Gliricidia s e e d l i n g s and c u t t i n g s t h r o u g h o u t t h e 
s o i l p r o f i l e was l i m i t e d u p t o 1 .25 m d e p t h 1.5 m 
d i s t a n c e away from t h e s t e m . R e s u l t s i n d i c a t e t h a t 
s i g n i f i c a n t l y (P<0 .001 ) h i g h e r r o o t mass was 
p r o d u c e d by Gliricidia c u t t i n g s compared t o 
s e e d l i n g s i n A (3166 g/m* ) and AB (414 g/m) 
h o r i z o n s . However Gliricidia s e e d l i n g s p e n e t r a t e d 
more r o o t s u p t o t h e B h o r i z o n (451 g/m ) compared t o 
c u t t i n g s . Coconut r o o t d i s t r i b u t i o n i n G l i r i c i d i a 
s e e d l i n g s and c u t t i n g s p l o t s showed t h a t c o c o n u t 
r o o t g r o w t h was s i g n i f i c a n t l y h i g h e r (P<0 .001) w i t h 
G l i r i c i d i a s e e d l i n g s i n AB h o r i z o n compared t h a t 
w i t h t h e c o n t r o l ( T a b l e 1 ) . However , c o c o n u t r o o t 
mass i n B h o r i z o n was h i g h e r i n Gliricidia c u t t i n g s 
t h a n s e e d l i n g s p l o t s . 
P a r t i c l e s i z e and b u l k d e n s i t y 
Da ta i n T a b l e s 2 and 3 shows t h e e f f e c t of 
Gliricidia s e e d l i n g s and c u t t i n g s on p e r c e n t a g e of 
g r a v e l s i z e c l a s s e s and p r i m a r y s o i l p a r t i c l e s i n 
each h o r i z o n of Andigama s e r i e s . R e s u l t s showed t h a t 
p e r c e n t a g e of g r a v e l s i z e c l a s s ( 1 2 , 1 2 - 5 , 5 - 3 , and 
3-2 mm) s i g n i f i c a n t l y ( P > 0 . 0 0 1 ) d e c r e a s e d due t o 
p a r t i c l e s f r a g m e n t a t i o n by r o o t s g r o w t h of 
Gliricidia s e e d l i n g s and c u t t i n g s i n AB and B 
h o r i z o n s of t h e s o i l p r o f i l e . O v e r a l l r e s u l t s 
r e v e a l e d t h a t r o o t s of Gliricidia c u t t i n g s were more 
e f f e c t i v e i n b r e a k i n g down g r a v e l p a r t i c l e s (>12 & 
12-5 mm) i n AB h o r i z o n t h a n Gliricidia s e e d l i n g s . 
However r o o t s of Gliricidia s e e d l i n g was more 
e f f e c t i v e t h a n c u t t i n g i n b r e a k i n g down l a r g e r 
g r a v e l p a r t i c l e s i n t h e B h o r i z o n . The f r a g m e n t a t i o n 
of l a r g e r p a r t i c l e s l e a d t o an i n c r e a s e i n t h e 
p e r c e n t a g e of s m a l l p a r t i c l e s ( 3 - 2 mm) s i g n i f i c a n t l y 
(P<0 .001) i n AB & • B h o r i z o n s . Anyway r o o t 
c o n f i g u r a t i o n ( F i g . l a and l b ) d i d n o t show a v a s t 
d i f f e r e n c e b e t w e e n Gliricidia s e e d l i n g s and c u t t i n g s 
t h r o u g h o u t t h e s o i l p r o f i l e . The f r a g m e n t e d g r a v e l 
p a r t i c l e s by r o o t Gliricidia s i g n i f i c a n t l y r e d u c e d 
t h e b u l k d e n s i t y of AB (P 0 . 0 0 1 ) and B(P<0 .001) 
h o r i z o n s compared t o t h e c o n t r o l . M o r e o v e r , 
Gliricidia s e e d l i n g s r e d u c e s t h e b u l k d e n s i t y of 
e a c h h o r i z o n compared t o t h e r o o t s of c u t t i n g s 
( T a b l e 2 ) . 
e 
F u r t h e r m o r e , r o o t s g r o w t h of Gliricidia 
s e e d l i n g s and c u t t i n g s i n c r e a s e d s a n d f r a c t i o n 
t h r o u g h o u t t h e s o i l p r o f i l e compared t o t h e c o n t r o l , 
w h i c h r e s u l t e d i n i n c r e a s e a e r a t i o n c a p a c i t y ( T a b l e 
3 ) . T h e s e c h a n g e s s i g n i f i c a n t l y (P<0 .0001) r e d u c e d 
t h e c l a y f r a c t i o n i n p l o t s of Gliricidia s e e d l i n g s 
and c u t t i n g s . A l s o Gliricidia c u t t i n g s were found t o 
be e f f e c t i v e t h a n s e e d l i n g s i n r e d u c i n g c l a y 
f r a c t i o n . P h y s i c a l d i s i n t e g r a t i o n of l a r g e r g r a v e l 
p a r t i c l e s by r o o t s of G l i r i c i d i a s e e d l i n g s and 
c u t t i n g s a l s o s i g n i f i c a n t l y (P<0 .001) change t h e 
s i l t c o n t e n t of s o i l p r o f i l e ( T a b l e 3 ) . 
Table 2. Effect of Gliricidia seedl ings and cut t ings on p 
gravel s i z e s and bulk dens i ty 
< Gravel s i z e s (%) > 
Treatment <12 12-5 5-3 3-2 Bulk 
dens i ty 
Horizon A 
Coconut only 
(control ) 
G. sepium seed. 
G. sepium cut . 
CV % 
LSD 
Significance 
0 0.3 0 .3 0.2 1.43 
0 0 .3 0.3 0.1 1.41 
0 0.2 0.25 0.15 1.42 
— 10.7 7.4 17.7 6.0 
— NS NS NS NS 
* 
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Horizon AB 
Control 14.7 32.3 12.5 4 .2 1.60 
G. sepium seed. 10.6 20.9 14.4 5.6 1.43 
G. sepium cu t . 9.6 20.2 18.1 8.8 1.45 
CV % 24.3 20.8 29.2 16.0 4.89 
LSD 2.5 9.3 2.9 0.7 0.06 
Significance ** * * ** ** 
Horizon B 
Control 28.3 41 .3 14.4 3.9 1.62 
G. sepium seed. 12.1 36.4 24.4 13.9 1.33 
G. sepium cu t . 20.9 43.9 11.4 12.1 1.55 
CV % 16.6 14.2 20.4 19.6 4.46 
LSD 4.6 14.4 15.3 5.9 0.16 
Significance ** NS NS * * * * 
Table 3 . Effect of Gliricidia seedl ings and cu t t ings on so i l 
p a r t i c l e s i z e and water r e t e n t i o n 
<—Primary p a r t i c l e s (%)—X—Volumetr ic 
(%) 
Treatment Sand S i l t Clay PC PWP 
Horizon A 
Coconut only 76.8 7.2 14.1 13.2 8.7 
(control) 
G. sepium seed. 86.5 4 .7 13.5 9.6 2.2 
G. sepium cu t . 78.5 8.3 13.4 19.0 4 .1 
CV % 1.3 10.1 12.4 3.87 10.5 
LSD 1.8 1.9 0.9 1.1 1.1 
Significance *** *** *** *** *** 

Fig.2 Root distribution of Gliricidia 
Root m a s s ( g / m 3 ) 
3 5 0 0 , X— 
Seedl ings Cut t ings 
I n A n d i g a m a ser ies 
- 1 1 -
Horizon AB 
Control 73.2 9.5 16.0 14.3 10.3 
G. sepium seed. 82.0 5.2 13.0 16.0 4 .4 
G. sepium cut . 83.6 7.0 11.3 20.8 4 .5 
CV * 3.2 2.9 4 . 1 4 .8 10.8 
LSD 3.9 1.6 1.4 1.6 1.4 
Signif icance ** ** *** *** *** 
Horizon B 
Control 63.4 10.6 24.2 18.1 14.3 
G. sepium seed. 82.6 7.0 11.1 14.9 7 .1 
G. sepium cu t . 78.4 15.2 8 .5 16.6 8.5 
CV * 1.2 10.9 2.9 4 .5 4 .3 
LSD 1.8 2.4 0.9 1.5 0.9 
Signif icance *** *** *** ** *** 
P o r e s i z e d i s t r i b u t i o n 
R e s u l t ( T a b l e 4) i n d i c a t e d t h a t t o t a l p o r o s i t y 
of s o i l i n e a c h s o i l h o r i z o n i n c r e a s e d s i g n i f i c a n t l y 
( P < 0 . 0 0 1 ) a s a r e s u l t of r o o t g r o w t h of Gliricidia 
s e e d l i n g s and c u t t i n g . The a e r a t i o n c a p a c i t y i n e a c h 
h o r i z o n of Gliricidia grown p l o t s i n c r e a s e d 
s i g n i f i c a n t l y (Fo r A & 0 . 0 0 0 1 ; and f o r AB & B, 
P < 0 . 0 1 ) compared t o t h a t of t h e c o n t r o l . M o r e o v e r , 
r e s u l t s r e v e a l e d t h a t r o o t s of Gliricidia s e e d l i n g s 
w e r e more e f f e c t i v e i n i n c r e a s i n g a e r a t i o n c a p a c i t y 
i n e a c h h o r i z o n t h a n t h e c u t t i n g s . The h i g h e r 
p r o p o r t i o n of c l a y and s i l t f r a c t i o n ( T a b l e 4) a l s o 
l e d t o a l a r g e r amount of m i c r o p o r e s , wh ich e n h a n c e s 
m o i s t u r e r e t e n t i o n s i g n i f i c a n t l y (P>0 .0001) a t f i e l d 
c a p a c i t y and p e r m a n e n t w i l t i n g p e r c e n t a g e of s o i l 
( T a b l e 3 ) . 
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Table 4 . Effect of Gliricidia seedl ings and cu t t i ngs on pore 
s i ze d i s t r i b u t i o n 
Treatment Total poros i ty Macroporosity Microporosity 
<- (%) 
Horizon A 
Coconut only 41 .3 28.1 13.2 
(control) 
6. sepium seed. 54.4 44.8 9.6 
G. sepium cu t . 48.8 29.8 19.0 
CV % 5.0 7.0 8.4 
LSD 4 .9 4 .7 2.4 
Significance ** *** *** 
Horizon AB 
Control 36.9 22.6 . 14.3 
G. sepium seed. 45.9 29.6 " i6 .0 
G. sepium cut . 45.4 24.6 , 20.7 
CV * 3.9 6.9 11.6 
LSD 3.4 3.6 4.0 
Significance 
i 
** * * 
Horizon B 
Control 41.7 23.6 18.1 
G. sepium seed. 46.9 32.0 14.9 
G. sepium cut . 42.2 25.6 16.6 
CV % 4 . 7 15.2 13.4 
LSD 4 .1 8.4 4 .5 
Significance ** * NS 
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T o t a l and r e a d i l y a v a i l a b l e w a t e r 
R e s u l t s i n F i g . 3a & 3 b . showed t h a t t o t a l 
a v a i l a b l e w a t e r r e t e n t i o n c a p a c i t y of Andigama 
s e r i e s was s i g n i f i c a n t l y improved by (P<0 .001) by 
Gliricidia s e e d l i n g s and c u t t i n g s . S o i l s a r o u n d 
c u t t i n g s showed t h e h i g h e s t a v a i l a b l e w a t e r 
r e t e n t i o n i n e a c h h o r i z o n compared t o t h e c o n t r o l 
and s e e d l i n g s . R e s u l t i n F i g . 3b i l l u s t r a t e s t h e 
i n c r e a s e of r e a d i l y a v a i l a b l e w a t e r f r a c t i o n a s a 
p e r c e n t a g e of t h e c o n t r o l of e a c h t r e a t m e n t . Growth 
of G l i r i c i d i a c u t t i n g s r e s u l t e d i n an i n c r e a s e i n 
r e a d i l y a v a i l a b l e w a t e r f r a c t i o n t h r o u g h o u t t h e s o i l 
p r o f i l e , w h i l e G l i r i c i d i a s e e d l i n g s t e n d t o r e d u c e 
i t i n a h o r i z o n even t h a n t h e c o n t r o l . 
DISCUSSION 
Root g r o w t h and d i s t r i b u t i o n of c o c o n u t and 
G l i r i c i d i a i n t h e A h o r i z o n were found t o be 
s i g n i f i c a n t l y ( P < 0 . 0 0 1 ) h i g h e r t h a n i n t h e AB & B 
h o r i z o n s of Andigama s e r i e s . Root d i s t r i b u t i o n of 
b o t h c o c o n u t and G l i r i c i d i a was l i m i t e d u p t o 125 cm 
d e p t h due t o a d v e r s e s o i l p h y s i c a l c o n d i t i o n . 
V i d h a n a A r a c h c h i et al., (1994) r e p o r t e d t h a t t h e 
o c c u r r e n c e of h a r d , compact i r o n s t o n e g r a v e l l a y e r 
i n Andigama s e r i e s a t a d e p t h of 3 0 - 7 5 cm from t h e 
s u r f a c e h i n d e r s r o o t p e n e t r a t i o n s e r i o u s l y . 
S e n e v i r a t h n a and Kendaragama (1993) a l s o found t h a t 
t h e h i g h e s t r o o t g r o w t h of L e u c a e n a l e u c o c e p h a l l a 
and G. sepium was o b s e r v e d i n u p p e r l a y e r s and 
g r a d u a l l y d e c r e a s e d w i t h i n c r e a s i n g d e p t h of s o i l 
p r o f i l e on a R h o d u s t a l f of t h e u p p e r s l o p e of t h e 
c a t e n a . 
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Pig. 3a Effect of G l i r i c i d i a s e p i u m 
on tola] available n u t e r fraction 
Volumetric (S) 
Control Git. cnuftkc* (31. Seetflfoc* 
M a GSSab £ 3 b 
lo AndlfunJi aeries 
Pig. 3b Percentage increase of readily 
available water fraction of the control 
W M i ESSab E53b 
Further, results showed that roots of 
Gliricidia seedlings and cuttings improved the 
adverse soil conditions such as high compaction, low 
aeration capacity and available water throughout the 
soil profile of Andigama series. This may be due to 
the root penetration ability of G. sepium. Gunasena 
et al., (1991) also observed that G.sepium led to 
reduce bulk density and increase the infiltration 
capacity of soil. In addition, Cobbina (1994) 
confirmed that G. sepium has a deep root system and 
it has the ability to reserve a larger amount of 
carbohydrates in their roots. High amount of 
carbohydrates could the adequate energy required for 
root penetration. 
Due to improved soil conditions, coconut root 
growth*- was significantly (P>0.001) increased 
especially in the AB horizon of Andigama series. 
Moreover, results indicated that 67. sepium seedlings 
were more effective than cuttings in enhancing 
coconut root growth throughout the soil profile of 
Andigama series. Russel (1973); Atwell (1988) and 
Brady (1990) explained that loose soil with optimum 
aeration capacity and available water enhances plant 
root growth and their physiological functions. 
Moreover, Senevirathna Banda and Sangakkara, (1994) 
reported that the perennial tree hederrows induced 
moisture extraction from deeper soils due to the 
presence of a tap root. 
CONCLUSION 
Results indicated that G. sepium cuttings were 
more effective in increasing readily available water 
throughout the soil profile and decreasing the 
particle size from 12 mm to 5 mm compared to G. 
-16-
sepium seedlings. In addition, roots of G. sepium 
seedlings effectively penetrated to B horizon of 
soil profile and reduced its bulk density and 
increased aeration capacity compared to cutting. 
Nevertheless, seedlings reduced "readily available 
water in A horizon due to increase of aeration 
capacity itself. Overall results showed that 
improved soil physical conditions of plots.where G. 
sepium seedlings were grown induced coconut root 
proliferation more effectively than G. sepium 
cuttings. Ultimate results concluded that both G. 
sepium seedlings and cuttings improved soil physical 
conditions of Andigama series resulted in increasing 
coconut root growth and proliferation. 
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